The teratogenicity of potassium metabisulfite (K2S2O5), which is used widely as a food additive, was studied in Wistar rats. The pregnant rats were fed a diet containing 10, 1 or 0.1% potassium metabisulfite from day 7 to day 14 of pregnancy.
Introduction
Potassium metabisulfite (K2S2O5), a kind of sulfiting agent, is widely used as a food additive for bleaching, as an antioxidant and for prevention of bacterial spoilage in many foods such as fruits, vegetables and wine.
A few reports of toxicity studies of sulfiting agents in relation to reproduction are available. Lockett and Notoff1) found no effects on the fertility and weight of newborns in rats given drinking water containing sodium metabisulfite at a level of 750ppm (as SO2) through three generations and nearly three years. Cluzan et al2) reported a slight reduction in the reproduction rate in F1 and F2 generations when potassium metabisulfite was given to rats for 20 months. Recently, Til et al3) reported slight growth retardation in F1 and F2 generations of rats given a diet containing 0-2% sodium metabisulfite for a period of up to two years and over three generations.
They noted no dose-related effects on reproduction.
However, there is no evidence as to whether or not sulfiting agents are teratogenic.
The present study was undertaken to examine the teratogenicity of potassium metabisulfite given to pregnant rats during the period of organogenesis.
Materials and Methods
Wistar rats purchased from Keari Inc. (Osaka) were used throughout this study.
Pregnant rats were fed a diet containing 10, 1, 0.1 or 0 (control) % potassium metabisulfite, manufactured by Katayama Chemical Industries Co. Ltd., from day 7 to day 14 of pregnancy.
Dosage level was determined with reference to the preliminary experiment. Potassium metabisulfite induced no reduction of body weight gain when given to the female rats at 0.75 g/kg/ day for ten days. Therefore, it was expected that administration to pregnant rats of potassium metabisulfite at 10% in the diet would produce no adverse effects on the dams. Two-thirds of the pregnant rats in the 10%, 0.1% and control groups and all of the pregnant rats in the 1% group were killed on day 20 of pregnancy, and the fetuses were examined. The remaining one-third of the pregnant rats in the 10%, 0.1% and control groups were allowed to deliver spontaneously, and the offspring were reared until 15 weeks after birth.
Other materials and methods were as described in our previous report4).
Results
The body weight gain of pregnant rats treated with potassium metabisulfite is shown in Fig. 1 . Body weight gain of pregnant rats fed the 10% diet was markedly suppressed. In this group, food intake during the administration period (from day 7 to day 14 of pregnancy) was decreased.
In the 1 and 0.1% groups, the body weight gain of the pregnant rats was comparable to that of the control group. No clinical signs of toxicity were detected in any group. Table 1 summarizes the fetal development after administration of potassium metabisulfite. The incidence of intrauterine fetal death in the three groups given potassium metabisulfite was slightly increased compared with that of the control group, but the difference was not significant. No difference between the potassium metabisulfite-treated groups and the control group was found in the number of live fetuses per dam or in the sex ratio of fetuses. In the 10% group, fetal body weight of both sexes was significantly lower than the control value. The placental weight in the 1% group was significantly lower than that of the control group.
The results of gross examination of the fetuses are shown in Table 2 . No external anomaly was observed in any group, and no skeletal anomaly was detected in any group. Several types of skeletal variations in ribs, sternebrae or vertebrae were found in all the groups, but no significant difference between the potassium metabisulfite-treated groups and the control In the 10% group, one fetus with undescended testis was also observed. There was no significant difference between the potassium metabisulfite-treated groups and the control group in the incidences of the fetuses with these anomalies.
The findings in the dams and offspring from birth to weaning are shown in Table 3 . The length of gestation was not different among the groups.
In the 10% group, the number of live newborns, the live birth index, that is, the number of live newborns divided by the number of implants, and the survival rate of offspring on day 4 after birth were decreased and the number of dead newborns was increased compared to those of the control group, but the difference was not significant. The survival rate of the offspring on day 21 after birth in the 10% group was similar to the control value.
No adverse effects on the dams and offspring from birth to weaning were found in the 0.1%
group. The growth curve and survival rate of the offspring are shown in Fig. 2 . In the preweaning period, no significant inter-group differences of body weight of males and females was noted.
Significant differences of body weight of both sexes from 4 to 12 weeks of age were occasionally observed, but the body weight of the offspring in the potassium metabisulfitetreated groups at 13 weeks of age was no longer significantly different from that of the control group. Mortality during the preweaning period was relatively high in all the groups. After 4 weeks of age, the survival rate was almost constant in all the groups.
The survival rate in the potassium metabisulfite-treated groups was lower than that of the control group, but there was no significant difference among the groups.
Discussion
Maternal body weight gain during pregnancy and food intake during the administration period to the pregnant rats were markedly suppressed, but no clinical signs of toxicity were observed in the 10% group.
In this group, fetal 
